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INFORMATION ON USSR COALS USED FOR COKING

Ugli dlya Koksovanixg i Kontrol'ikh Kachestva
Metallurgizdat, Moscow, 195

Extension of Coking Raw Material Base

A. M. Kotkin
Ya, M. Obukhovskiy

Mines of the Donbass and Kuzbass work a large number of seams the coal of
which 1s delivered under one name, but the quality indexes, that is, tle sulfur
content, the coking properties, and the ash content of coal of specific seams,
very even within the bounds of the mine field.

In the frequent absence of adequate devices for separate yield of seams
and for effective standardization, coking coal shipped from one mine varies
greatly in its coking properties and in its sulfur end ash content,

In some Donbass mines, commercial coals consist of a mixture of coals
which cake slightly and *hose which cake well. Up to 30 percent of lean,
slightly ceking coal often goes into the total mixture, whereas the partici-
pation of these seams in the generel output varies according to specific pe-
riods of operations.

In other mines, commercial coal coasists of a blending of gas coal and
PZh coal, a mixture of K and PZh, or K and PS coals.

Charges in coke by-products plants contain sharply varying smounts of
lean coal in place of PS, PS in place of K, gas and contractiryg {usadochnyy)
ccal in place of PZh, etc. This leads to a variation in the quality of the
coke in mechanical properties and in sulfur content, & narrowing of the assort-
ment of coals used in coking charges, and overconsumption of short-supply, well~
caking K and PZh coals, which are supplied in a somewhat increased amount to
the charge to insure the quality of the coke against veriations in the quality
of coals of specific mines,

If coals are correctly classif'ied in Iroups according to theiyx individual
technological properties and if careful standardization of the coal is carried
out at all stages, from the face to the coking chamt:r, it will be possible to
expand considerably the raw-material base for coking and at the game time to
improve the quality and uniformity of the coke, .

pendent, first of all, on efficient exploitation of existing productive capaci-
ties. As a result of experiments with coal conducted in recent years and also !
of perfecting the technology of preparing it, a considerable amount of Kuzbass ;
coal with lowered coking properties has been included in coking charges (coal

frew the Moshchnyy end Gorelyy seams, among others),

In the Kuzbass, the extension of the assortuent of coels for coking is de- ; \F

In the Donbass, the extension of the raw-material base for coking is taking
the direction, first of all, of lowering the sulfur content of metallurgical-
coke, which is still very high (1.7-1.8 percent). About half of the reserves
of basin explored to a depth of 600 meters consist of gas coal with a low sul-
fur content (up to 2.5 percent), Coals widely v ed for coking of types K, KZh,
and PS with such a sulfur content make up only one third of the reserves, A
considerable amount of low-sulfur coal {sulfur content up to 1.5 percent) exists
among the lean, noncaking coals, which constitute up to 18 percent of the re-

serves.
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satisfactorily on coke from this new charge.
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At present, the majority of southern coke by-products plants with coal-
cleaning facilities use up to 18-20 percent gas coal in their charges. Ex-
periments in coking conducted in the Svalino, Krivoy Rog, and Novo-Makeyevka
plants and experimental blast-furnace smeltings have indicated the possibility
of raising the proportion of gas coal still more, to 25-30 percent:

The Stalino Coke By-Products Plant, after carrying out experimental coking
for a long time, is operating successfully on a charge of 25 percent G coal,
30 percent PS coal, and 45 percent PZh. Blast furnaces of medium size operate

The Krivoy Rog Coke By-Products Plant operated for 2k days on an experi-
mental charge consisting of 30 percent G coal, 29 percent PZh, 18 percent K,
and 23 percent PS, The large blast furnace which smelted open-hearth iron on
this charge operated smoothly.

The Moscow Coke By-Products, put in opere.tion in 1951, succeeded in con-
verting to the following charge: 30 percent G coal, 30 percent PZh, 20 per-
cent K, and 20 percent PS. The coke obtained is used in blast furnsces of
Tula, Lipetsk, and in other metallurgical plants of the Central Region, The
long practice of the Moscow Plant and the positive experiments in the Krivoy
Rog Plant permit considering a charge with 30 percent gas coal as promising
good results. ;

The Novo-Makeyevka Coke By-Products Plant conducted experimental coking
with the following charge: L0 percent G coal, 23 percent PZh, 15 percent K,
22 percent PS, Accordirg to the conclusion of the Ukrainian Metals Institute,
the conversion to the experimental coke did not have any marked effect on the
operation of the blast furnaces.

The introduction into the charge of gas coal has improved the output of
the chemical products of coking, the benzeme hydrocarbons and tars, and it has
facilitated the delivery of coke from the oven chambers. However, an increase
in the proportion of gas coals leads to a decreased total output of coke and
also of metallurgical coke, facts which must be taken into account,

Very important too is the addition to the coking charge of lean coals,
vhich are bituminous coals with & very low volatile matter content, less than
17 percent.

Before 1950, Donbass lean coal was not used for coking. Recently, ex-
periments have indicated thet low~-sulfur lean coal may be used to obtain

foundry coke and, in some cases,
furnace coke.

The Khar'kov Plant conducte
ing lean coal from Mine No 5 bis
s-percent ash and a 1.3-percent
crushed to class 0-3 millimeters
toughness was obtained from char
percent):

P2 K s T
50 25 15 10
60 15 15 10

when it is finely crushed, also for blast

d experimental coking with charges contain-

of the Voroshilowugol' Trust, which had a |
sulfur content and which had been completely : ‘
. Coke with the best indexes for mechanical ' g
ges mwixed in the rollcwing proportions (in

In the Smolyaninovskiy and Khanzhenkovskiy coke by-products p;ants and
also in the Mushketovskiy coke ovens, 10 percent of lean coal subjected to

ordinary crushing was introduced into the charge after suitable experimentation. {

The new charge contained 10 percent T coal,
The quality of the foundry coke was somewhat

35 percent i, and 55 percent KZh,
lowered, but it still satisfied

requirements of the standard.
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Special crushing installations were set up at the Novo-Makeyevka Plant
to crush the coal approximately 100 percent to the 0-2-millimeter class, As
& result, the plant obtains coke of satisfactory quality from & charge con-
taining 5 percent T coal, 12 percent PS, 25 percent K, 16 percent G, and 42
Percent PZh, The blast furnaces of thehhkeyevkabktallurgical Plant imeni
Kirov have been operating on this coke for a long time,

Considerable interest is also displayed in the use in the charge of
long-flame D coal with a maximum volatile-matter content of over 42 percent
and characterized by decreased caking or complete absence of 1t. D coal from
the Ku-«khovka deposit contains only ebout 2 percent sulfur,

Experimental coking of a charge containing 10 percent D coal in the
Yenakiyevo Coke By-Products Plant in 1950 and 1952 indicated that blast fur-
naces of mediun size (up to 800 cubic meters) can operate normally on the coke
"obtained. Best Tesults are obtained from a charge with the following contents: i
10 percent D coal, 17 percent G, 25 percent K, 48 percent PZh, Thus D coal ;
replaces short-supply PS coal in the charge.

As in the case of @ coal, charges containing D coal yield a lowered coke
output but an increased output of chemical products. The possibility must be :
investigated of increasing a single load in & coke oven, the charge of which '
contains D coal by using micrequantities of organic liquids, This will permit
compensation for the noted lovering in the 8ross coke output.

. ) The steady development of coal extraction in operating mines and the in-
troduction of rew seams and levels in place of worked out ones are changing
considerably the character of the quality of coal being mined. In some cases,
2 mine begins to vield coal of a different type or technological group, or
even fuel coal in place of coking coal, or vice versa,

Changes in the properties of coal during exploitation operations must be
promptly revealed and taken into account to rrevent losses of ccal for coking,
Coals must bve investigated regularly, both for coking and fuel purposes. They
must be periodically tested for plasticity, and the proportion of individual
seams in the output must be determined. When coal suitable for coking is dis-
covered among fuel coal particularly short-supply types or low-sulfur varieties,
separate removal of these types must be arrenged for so that valuable coals may
not be lost in mixture with tuel coal, .

In case of a sharp deterioration in the quality of commercial coals, in i
coking properties or sulfur content, the reason for thig deterioration should i
be established through plesticity tests. ; \

Technological Grouping of Certain USSR Coals

GOST 1280-L8 specifies standard technological grouping of coals of the Kuz-
bass, Karaganda, and the Kizel Bagin, based on plasticity indexes and the volatile-
matter content.

With a volatile-matter content in tre combustible mass of 24.5-25 percent
and the thickness of the plastic layer 14 millimeters, the coals belong to group
KZh, if the plasticity curve has a vavy or zigzag shape, and to KZh2, if the
curve drops smoothly. ! .

With & volatile matter content in the combustible mass of 22-25 percent apd
the thickness of the plastic layer 13-1h millimeters, coals may belong to group
K or KZh2 and, with the volatile matter content 24.5-25 percent and the thickness
of the plastic layer more than 14 nillimeters, to group K or KZh, 1In both cases,
coals mugt be divided according to the amount of plastic shrinkage, which, for

groups KZh and KZh2, is more than 28 millimeters but for group K is not more than /

28 millimeters. ‘
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Technological Grouping of Coals for Coking for Eastern Regions

Thickness of

Percent of Plastic Layer
Volatile Matter {mm)
Group
Coals Designation From To From To
Kuzbasg
Ges coal group I Gl More than 37 17 25
Gas coal group IX G2 More than 37 13 16
Fat coal group I Zhl Less than 33 More than 25
Fat coal group II Zhe 33 38 More than 25
Coking fat coal KZh 24,5 28 14 25
Coking fat group I KZhl 28 31 b 25
Coking fat group IT KZh2 22 25 12 1
Coking coal K 19 25 13 or more
Coking coal group I Kl 17 21 10 12
Coking ccal group IT K2 17 21 T 2
Iean caking TS Less than 17 6 9
Karagands
Fat coal Zh ~-- - 20 or more
Coking coml group I K1 -- -- 12 19
Coking coal group IT K2 -- - 8 11
Kizel Basin '
Gas coal group I Gl -— .- 11 13
Gas coal group II G2 -- - 8 10
Fat cosl group I Zhl - - 19 or more
Fat coal group II Zh2 - - 14 16

The Khar'kov Sc¢ atific Research Institute of Coal Chemistry (UKhIN) has
worked out e technr _gical grouping for Donbass coals, indicated in the follow-
ing table. In the case of coals without a clearly determined demarcation in
their volatile-matter content, the following is recommended:

1. Coals with a volatile-matter content of 26 percent and a plastic layer
21 millimeters or more thick are to be assigned to group KZh if the plasticity
curve has a zigzag shape and to Zhl if the curve is hump-shaped,
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2, Coals with a volatile-matter content of 35 percent and a plastic layer
more than 2] millimeters ipn thickness are assigned to 8roup Gl 1f the plasticity
Curve is zigzag in shape and to Zhl and Zh2, depending on the thickness of the
Plastic layer when the curve ig hunp-shaped,

3. Coals are assigned to group PS2 only when there 18 obtained frog them
completely caked la'boratory-crucible coke with absence of uncaked dust,

Technological Grouping of Coals for Coking for the Donbasgs

Conventional

Trade Designation Thickness of Plag- Percent of
Brand  Group of Coals of Group tic Leyer (mm) Volatile Matter-
D Long-flame, group 1 D1 5 8 More than 4o
D Long-flame, group II D2 - 5%  More than Lo
G Gas, group I Gl 16 or more 35 by
G Gas, group IT G2 9 15 35 L
PZh Fat gag ZhG 12 20 26 35
Pzh Fat, group I Zhl 21 29 26 35
PZh Fat, group II Zhe 30 or mc->re 26 35
K Cokn;g fat KZh 21 or more 18 26
K Coking K 15 20 18 26
PS Additive ceking,

group I PS1 8 14 12 26
PS Additive caking,

group TII Ps2 -- ™ 12 18
T Lean T -- b*  legs than 17

*1ess than or equal to figure

Lists of Certain Ussn Hines Which Produce Constituents of Coking Charges

The folloving mines in the Donbass produce coal suitable to enter into a
coking charge {according to data for 1952);

Trust Mine Type of Coal

Gerlovskugol® Ko 1 Kochegarka PZh
No 3 Kocheparka PZh
No &/5 PZh
No 5 imeni Ienin PZh
No 6/7 PZh
Ho 11 bis PZh
No 19/20 PZh
Ruduch-Velikan PZh
Komsomolets PZh
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Trust Mine Type of Coal

Kelininugoy No 3 Solidarnost' PZh
No 5 Podzemgs.z K, Ps
Ne 8a imeni Staliy K
No 9 : PZh
No 71 X
Zapereval' naya K
imeni Kalinip K
Novo-Kondrat’yevka Pg, T
Iimani Rumyantsev . PZh
Dzerzhinskugol' No 3 imeni Artem PZh
No 8 Derezovke PZh
Chegari . PZn
imeni Dzerzhinskiy PZh
imeni Voroshilov PZh
No 1/1 bis G
Ordzhonikidzeugp] » Yo 1/2 Krasnyy Oktyabr' s, T
imeni Kerl Marx K
Krasnyy Profintern . PS
Yunkem -P§
Krasnoarmeyskugol' No 1 Novo-Grodovka G
No 1 Tsentral'naya G
No 1 Rodinskaya G
No 1/ Dobropol 'ye G
No 3 G
No 5/6 imeni Dimitroy ¢
No 12 bis G
No 17/18 imeni Rrxa G
No 36 Kurakhovskaya D
No 4o Kurakhovskaya D
Stalinugol! Ho 1 imeni Chelyuskintsy G :
No 2/7 Lidiyevis G ;
Yo L/21 imeni Molotey PZh !
No 17/17 bis Pzh
. No 19 PZn ;
No 29 imeni Stalin PZh i
No 30 PZh
No 31 ‘ PZh, K ;
Petrovo-Lidiyevka . G :
Kuybyshevugoy 1 No 1 Kamenka PzZh :
1/2 Smolyanke G
No 1/7 Vetka PZh i B
No 4 imeng Gor'kiy G, Pzh ;
No 4 Livenka PZh, ¥ :
No 5/6 imeni Kalinin K :
No 7/8 imeni Kelinin K :
No 10-bis G !
Yo 12 imeni F, Koy PZh :
No 13 Nikopol'-hlariupol'skayz. t3
No 144 ¢
dmeni Gor'kiy G
B ' Vliadimir G, PZh
o o o Proletarka o h
A Tsentral ‘naya Zavodskays K
imeni Kaganovich G 1

-6 -
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Budennovugol ! No 1/2 Livenke PS
No 6 Krasnaya Zvezda PS
- No 6 Kapital'naya Ps
No 8 Chulkovka Ps
No 9 Naklonnava PS
Yo 9 Kapitaltnays Ps
No 11/21 PS
No 12 Naklonnaya Ps
No 12/18 imeni Pravda PS
No 16 Kucherovo PS
No 16/17 Yevaokiyevka PS
Livenskaya Zapereval'naya Ps
Novo-Mushketovo K
Mush.ketovska.ya Vertikal'naya Pu N H
Makeyevugol No 1 Sofiya PZh ’f
No 1 Almaz K i
No 9 PZh i
No 10 Kholodneya Balka K |
No 14/18 Kholodnaya Balka "
No 16 Kholodnaya Balxa K i
o 2% bvig K !
No 29 K ;
No 3% PZh ~ f :
No 46 imeni ILenin G f |
No 51 K |
Gruzskaya Naklonnaya PZh !
Proletarsraya Krutaeya K i
imeni Kaganovich PZh, K !
Kapital'naya Markovka PZh i
imeni Lenin PZh |
Proletarskaya Glubokaya PZh ;
Krasnogvardeyskugol' No 1 Shcheglovka PZh
Fo 1 Ganzovskaya PZh
. No 3 PZh
“ ; No 23 PZh
No 6 PZh
No 6/13 G i
No 6/1k PZh : S\
No 12/13 Grigor'yevka PZh o k
Mariya PZh !
imeni Ordzhonikize PZh :
Chaykinoyuzhnoye PZh ;
Novo-Butovka G . |
Sovetskugol! Ho 1 imeni Kirov K
Fo 1 Kholodnaya Balka PS
No 3/5 Butovka G
No 3/5 Yasinovka PZh
No 3 imeni Shmidt PS
No 4/13 imeni Kirov PZh
No 12-bis PZh
No 13-bis PZh, K
No 19/20 . X
Yasinovskaya X
No 21 imeni Khrusichev X, PS
Kapital'naya Nol'naya X
Kirovskaya Zapadnays, PZh
-7 - 5
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Kraanodonugol !

°

Kadiyewvugoy !

Voroshilovugol'

Pervomayskugol ’

Mine

No 1-bis

No 1/2 Krasnodarskaya

No 2 Severo-Gundorovskaya
No 2.bis

No 2-9 Krasnyy Oktyabr'
No 3-big

No 7 Izvarine

No 12

No 17

No 18

No 20

No 21 Sorockino

No 22

No 173

o 178

Churiline Vostochnaya
Churilino Zapadnaya
Uralokavkazkaya

No 3/3 bis
No 4 /2 big
No & Maksimovka

No 18

No 36

imeni Stalin

imeni Iltich

No l-bis Krivorozh'ye
No 2/5 F...enka

No & Mazurovskaya

No 5 Stay:

No 6/6-big

No 11 Rau

No 12 imenji Dzerzhinskiy
No 21-bis

No 50 Gallki
Khrmatorskaya
Davydovskayu

No 2 Del'ta
No 5-bis

No 6-bis Belyanka
No 10 imeni Artem
No 25

No 19
Zapereval'naya
imeni Stalin
Tsentral'naya Belyanke
imeni Lenin

imeni Voroshilov

Jol

wo k/5 Sokologorovka

No 4/6 Karbonit
Pervomnyskaya

No 1 Bezhanovka

No 2 Bezhanovka

No 1/2 Novo-Golubovekaya

CIA-RD80-00809A000700240028-3

PZh

PZh
Pzh
PZh
PZh
PZh
PZh
P2h

PZh
X, Pzn
K

PS

K
PZh
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The following Kuzbass mines produce coal suitable for uce in coking charges
(eccording to data for 1951 ana 1g52):

Trust Mine Type of Coal
Pervomsyskugol! No 4 Golubovskays G
No 5 G
Fo 6 imeni Kirov G
No 22 imeni Kirov G
No 77 G
No 100-bis G
No 102 G
Velikan G
Gurdorovugol ! No 1 Severo-Izve.rinskaya X
No 3 Severo-Gundorovakaya PZh
. . No 22-bis Ps
No 15-bis K
No 20 K
No 21 K
No 22 K
No 5k K .
Yugo-Vostochnaya K :
Yugo-Zapadnaya K ;
Bogura.yevugol' No 5 Pagtukhovskaya PS i
No 6 Veil'yevskaya PS ;
No 13 Gornyatskaya K !
No 23 Pastukhovskaya PS {
) Gornyatskaya Vostochnaya X i
f
i

Trust Mine Type of Ceal i
Stalinugol imeni Stalin K, K2, ss :
imeni Molotov K, k2 i
No 3/3-bis K, x2 ;
Vostochnaya K :
Maga: % K2 ’
Prokop'yevskugol imeni Voroshilov K, K2 :
imeni Kalinin K
imeni Kaganovich K, K2, 85 i
Ziminka K, k2 !
Krasnogorskaya X :
' ) Maneikha K2, Ss !
Kaganovichugol! imeni Vakhrushev K, x2 !
No 1/2 K, Ke :
No L K2
Surtaikha K
No Ta K ;
No 76 K ;
Molotovugol! Kapital'naya I PZh
Kapital'naya II PZh
No &4 PZh .
No 9 PZh '
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Trust Mine Type of Coal

Kuybyshevugol* Baydayevskaya PZh
Abashevskaya No 1 PZn
Abashevskaya No 2 PZh
Zyryanovekays G
Leninugol® imeni Ye. Yaroslavskiy G
imeni Kirov G
Polsayevskaya I G
: T Noyabrya G
Belovugol! Babanskovskaya PzZh
Pionerka G
, Babanakovskaya. II Pzh
Anzherovugol ! No 5/7 Ps
No 9/15 PS
Fizlul'turnik Ps

Listing of Certain Donbass Coal-Cleaning Plants

An OF is a coal-cleaning plant serving one mine at which it is located,
A T3OF is a central coal-cleaning plant and serves a group of mines. The fol-
lowing OFs and TsOFs are under the Jurisdiction of the Stalinugleobogashcheniye
Trust: OF Novo-Kond.rat'yevka, OF No 4/5 Nikotovka, OF Komsomolets, TsOF Novo-
) Uzlovskaya, TsOr Kal'miusskaye, TsOF imeni Dzerzhinskiy, OF No 13-bis, OF No 1
Tsentral'naya, and OF No 1/2 Debropoltye.

The following OFs and TsOFs are under the Jurisdiction of the Voroshilov-
gr&dugleobogashcheniye Trust: OF No 1-bis Krivorozh'ye, TsOF Irminskays, TsOF
Bryanskaya, OF imeni Stalin, and Tsor Novo-Golubovskaya.

The TsOF Chumakovskaya is subordinate to Glavkoks,

-END -
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